Introduction
============

According to the World Health Organization, the major causes of death in under-five-year-old children in developing countries[@b1-ijgm-8-063] are preventable and curable. Improving outcome is possible by well-equipped and well-staffed intensive care units, since dramatic decreases in mortality and morbidity have been documented by such measures.[@b2-ijgm-8-063],[@b3-ijgm-8-063] Intensive care could reduce mortality rates by 15% to 60%,[@b2-ijgm-8-063] and many studies have demonstrated its unquestionable benefit.[@b4-ijgm-8-063],[@b5-ijgm-8-063]

Well-equipped intensive care units staffed with intensivists have shown better outcomes.[@b6-ijgm-8-063],[@b7-ijgm-8-063] There is no organized database in Africa concerning children admitted to critical care. In developed countries, death before discharge is a rare outcome.[@b8-ijgm-8-063] In least developing countries there are few data on children's critical care, and this makes the provision of aid and improvement of outcome difficult.[@b9-ijgm-8-063] Moreover, in Africa, deficiencies in children's critical care are related to drugs, oxygen, blood products, and monitoring equipment.[@b10-ijgm-8-063] As a result, the quality of critical care provided in low-income countries is of a very low order,[@b9-ijgm-8-063] and mortality as high as 40% has been reported.[@b11-ijgm-8-063]

Previous investigations at Jimma University Specialized Hospital (JUSH) have generally addressed admissions and outcomes covering all ages in the general intensive care unit (GICU), but none have paid particular attention to the pediatric age group. Two previous studies in this intensive care unit had reported that the overall intensive care unit mortality rate was high (50.4%[@b12-ijgm-8-063] and 37.7%[@b13-ijgm-8-063]).

Thus, the aim of this study is to provide epidemiological data on admission and outcome patterns of children managed at a GICU.

Methods
=======

Study setting and period
------------------------

This study was conducted in the ICU of JUSH. The hospital is located in Jimma town, Oromia Region, 350 km southwest of Addis Ababa. It is the only specialized teaching and referral hospital in the southwestern part of Ethiopia, with 450 beds and 558 health professionals, where a multidisciplinary team of diverse professionals provide a range of health care services for approximately 9,000 inpatients and 80,000 outpatients each year. Annually, 1,700 children are admitted to the pediatrics department. Major causes of pediatric admission to the hospital are pneumonia, malaria, infections of newborn, and tuberculosis. Annual deliveries in the hospital are about 2,500. There are about 30 critical care admissions per year. The GICU was established in 2005. Currently, it has six beds with mechanical ventilators for patients admitted from different departments of the hospital.

Study design and participants
-----------------------------

A retrospective cross-sectional study design was used. All pediatric patients from birth to 14 years of age who were admitted to the GICU of the hospital from September 2009 to September 2013 were included. Patient charts and ICU documentation log were reviewed. Important variables on demographic characteristics, causes of admission, breathing, nutrition, and management outcomes were retrieved from the chart and logbook. Computation of the *P*-value was done by the chi-square test. *P*\<0.005 was considered to be statistically significant.

Result
======

Demographic characteristics with respective outcomes
----------------------------------------------------

A total of 170 pediatrics patients were admitted to the ICU of JUSH over the study period. A greater share was taken by the male children (54.7%), with a male-to-female ratio of 1.2:1. The overall mortality rate was 40%. The majority of the pediatric patients (38.8%) were found in the age range of 10--14 years. Only ten patients (5.9%) were admitted in the age group of 1--6 months ([Table 1](#t1-ijgm-8-063){ref-type="table"}).

Indications, length of stay, and outcome after admission
--------------------------------------------------------

Of the total number of patients admitted, 34.7% were trauma cases, 45.8% of whom died after admission. The highest number of trauma patients were admitted (69.5%) due to head injuries. Burns and polytraumas were the second and third leading causes of admission in 15.3% of the cases.

Among the study subjects, traumas and postoperative admission are common in children aged 6 to 14 years, with associated mortality rates of 45.8% and 50% respectively. Medical cases are also notable, particularly in the younger age group (1--5 years). Age and mortality showed no correlation at 95% confidence interval (*P*-value is 0.222066).

Postoperative patients and medical patients made up the rest of the admissions (28.2% and 27.6% of the cases respectively). Shock is the leading cause of medical admission (17%), followed by Guillain--Barré Syndrome (14.8%), pneumonia (10.6%), tuberculosis (4.3%), asthma (4.3%), and renal failure (8.5%) ([Table 1](#t1-ijgm-8-063){ref-type="table"}).

Children's length of stay in critical care has shown a significant association with outcome (*P*-value =0.0000). The highest number of deaths is documented in those patients who stayed for less than a day and more than 28 days. Those who stayed in the ICU between 7 and 14 days had relatively low mortality (about 8.3%) ([Table 1](#t1-ijgm-8-063){ref-type="table"}).

Ventilation and oxygenation
---------------------------

Of the 170 pediatric patients admitted to the ICU, 63 (37.1%) were mechanically ventilated from initial admission to discharge or death; the percentage of patients spontaneously breathing with face mask was 22.4%; 15.3% were spontaneously breathing without any assistance; and spontaneous breathing with nasal cannula was used to assist children oxygenation in 15.9%. Sixteen patients (9.4%) had tracheostomy done ([Figure 1](#f1-ijgm-8-063){ref-type="fig"}).

Discussion
==========

Good quality health care has a profound effect on reduction of childhood mortality in developing countries.[@b14-ijgm-8-063],[@b15-ijgm-8-063] However, in these countries, this is one of the fragile components of the health care system, as are emergency and critical care.[@b16-ijgm-8-063],[@b17-ijgm-8-063] The challenge is also related to rapid identification, prioritization, and urgent treatment.[@b17-ijgm-8-063]--[@b19-ijgm-8-063]

The problem is also related to the fact that in African countries the ICUs are mixed (ie, surgical, pediatric, obstetrics), having no functional emergency medical response system, inadequate transportation of trauma victims, and inadequate resources.[@b11-ijgm-8-063]

It is controversial to compare specialist and nonspecialist ICUs in terms of outcome.[@b20-ijgm-8-063] Characterizing the population, clinical settings, and environments and cases in which deaths occur can help ICUs with resource planning, setting organizational procedures, and training personnel.[@b21-ijgm-8-063]

We have analyzed 170 pediatric patients admitted to the intensive care unit over a 5-year period. Our finding of male predominance is in line with that of other studies.[@b22-ijgm-8-063]--[@b24-ijgm-8-063] It has been documented elsewhere that 50% of deaths of children in hospital occur within 24 hours of admission.[@b25-ijgm-8-063],[@b26-ijgm-8-063] However the higher mortality within 24 hours (100%), in our study might be due to the evident higher numbers of admissions and fatality from trauma cases.

Length of stay has shown a significant statistical association with children outcome, with a *P*-value of 0.0000 on the chi-square test. Unfavorable outcome (72.7% mortality) was associated with a long stay (\>28 days). In a study based in Australia, more than two-thirds of children with long hospital stay had the same unfavorable outcome.[@b27-ijgm-8-063] A number of medical, social, psychological, and institutional factors aggravate the long length of stay in the intensive care unit.[@b28-ijgm-8-063]

Mortality was higher in a specific age group, though no statistical association was established between children's age and outcome (*P*-value =0.222066). This might be due to the fact that the incidence of mortality is higher in trauma patients and these traumas are common in children aged 6--10 years.

The overall mortality found by this study was 40%, which has also been reported in previous studies conducted in the same setting, but addressing adults.[@b12-ijgm-8-063],[@b13-ijgm-8-063] The outcome is also the same when it comes to the pediatrics population. This might be due to inadequate staffing, experience, and resources as in any other sub-Saharan African countries.[@b12-ijgm-8-063],[@b25-ijgm-8-063],[@b29-ijgm-8-063]

In our study, the leading cause of both admission and death was trauma. Of the total number of patients admitted to the ICU over the study period as a result of trauma, 69.5% had head injuries, and 26.8% of these died. The percentage of patients who died of trauma in this study was 45.8%. This figure is very consistent with and comparable to that reported by other studies, as trauma in children is the leading cause of both mortality and morbidity in over 50% of all childhood deaths.[@b30-ijgm-8-063],[@b31-ijgm-8-063]

A major deficiency of critical care delivery in developing countries is with respect to resources, specifically oxygen.[@b17-ijgm-8-063] Implementation of the oxygen concentrator system has proved to be instrumental in decreasing the mortality rate of pediatric patients in critical care,[@b32-ijgm-8-063] with a 35% decrease in fatalities reported among children with pneumonia.[@b15-ijgm-8-063] Of the total number of patients admitted, the proportion of patients mechanically ventilated was 37%, which is comparable to the findings of other studies.[@b33-ijgm-8-063],[@b34-ijgm-8-063] The rest of the patients, 22.4% and 15.9%, were spontaneously breathing with face mask and nasal cannula.

Medical patients form 27.6% of the total number of patients admitted. Shock (17%), Guillain--Barré syndrome (14.8%), tetanus (12.7%), congestive heart failure (12.7%), and pneumonia were the other major causes of admission.

In developing countries, tetanus is a common problem, unlike the situation in the developed world.[@b12-ijgm-8-063],[@b35-ijgm-8-063] In a study conducted at JUSH, the case fatality of tetanus was 38%. Further, most of the patients died within the first few days as a result of respiratory failure.[@b35-ijgm-8-063] In our study, the total number of patients admitted as a result of tetanus was 12.7%, 33.3% of whom died, and this finding is consistent with that of previous studies. A previous study on critical care outcomes in the same setting has also revealed higher fatalities (53.3%)[@b12-ijgm-8-063] among tetanus patients, which is higher than that reported here. This is because only children were included in our study.

Intensive care units should be appropriately staffed and equipped for better outcomes. Meticulous attention should be given to resources to improve outcome. To attract funds and the attention of key stakeholders, data should be made available describing the status of critical care in developing countries.

In conclusion, the leading cause of admission and death was trauma. Postoperative and medical causes of admission were also significant. The mortality rate in the ICU is very high and warrant further research, benchmarking, and intervention.

Ethics and data collection
--------------------------

Prior to data collection, an official letter from the Student Research Program (SRP) and the School of Anesthesia was submitted to the clinical director and the hospital administration. It was assured that the patients' matters would be kept confidential. After a checklist was prepared, all pediatric patients' charts and ICU records over the 5-year period of the study were reviewed from the card room to extract the relevant data. All necessary information was retrieved from these patients' charts and ICU patients' documentation log. The data were collected by the principal investigator after being suitably briefed and trained by the coauthors of this article. After data were collected, their completeness and consistency were checked. The data were edited, coded, entered into SPSS Windows Version 17, and finally cleared.
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![Total number of children admitted (n=170) and breathing characteristics: spontaneous with face mask (22.4%), tracheostomy (9.4%), spontaneous with nasal cannula (15.9%), only spontaneous breathing (15.3), and mechanical ventilation (37.1%).](ijgm-8-063Fig1){#f1-ijgm-8-063}

###### 

Patient characteristics

  Variables                                           Admission   Improved    Dead
  --------------------------------------------------- ----------- ----------- -----------
  Sex (n=170)                                                                 
   Male                                               93 (54.7)   60 (64.5)   33 (35.5)
   Female                                             77 (45.3)   42 (24.7)   35 (45.5)
  Age (n=170)                                                                 
   1--6 months                                        10 (5.9)    8 (80)      2 (20)
   7 months--1 year                                   14 (8.2)    9 (64.3)    5 (35.7)
   2--5 years                                         37 (21.8)   22 (59.5)   15 (40.5)
   6--9 years                                         43 (25.3)   23 (53.5)   20 (46.5)
   10--14 years                                       66 (38.8)   30 (45.5)   36 (54.5)
   Trauma                                             59 (34.7)   32 (54.2)   27 (45.8)
   Postoperative                                      48 (28.2)   24 (50)     24 (50)
   Medical                                            47 (27.6)   24 (51.1)   23 (48.9)
   Airway obstruction                                 16 (9.4)    14 (87.5)   2 (12.5)
  Length of stay                                                              
   \<1 day                                            21 (12.3)   0 (0)       21 (100)
   1--2 days                                          40 (23.5)   16 (40)     24 (60)
   2--7 days                                          56 (32.9)   38 (67.5)   18 (32.1)
   7--14 days                                         30 (17.6)   23 (76.7)   7 (23.3)
   14--28 days                                        12 (7)      11 (91.7)   1 (8.3)
   Above 28 days                                      11 (6.4)    3 (27.3)    8 (72.7)
  Trauma (n=59)                                                               
   Head injury                                        41 (69.5)   30 (73.2)   11 (26.8)
   Burn                                               9 (15.3)    3 (33.3)    6 (66.7)
   Polytrauma                                         9 (15.3)    7 (77.8)    2 (22.2)
  Medical (n=47)                                                              
   Shock                                              8 (17)      4 (50)      4 (50)
   Guillain--Barre syndrome                           7 (14.8)    2 (28.6)    5 (71.4)
   Tetanus                                            6 (12.7)    4 (66.7)    2 (33.3)
   Congestive heart failure                           6 (12.7)    2 (33.3)    4 (66.7)
   Pneumonia                                          5 (10.6)    4 (80)      1 (20)
   Renal failure                                      4 (8.5)     1 (25)      3 (75)
   Tuberculosis                                       2 (4.3)     0 (0)       2 (100)
   Asthma                                             2 (4.3)     1 (50)      1 (50)
   Myocardial Infarction                              2 (4.3)     1 (50)      1 (50)
   Others[a](#tfn1-ijgm-8-063){ref-type="table-fn"}   5 (10.6)    5 (100)     0 (0)

**Note:**

Anemia, poisonings, meningitis, sepsis, malaria.
